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To all whom it may concern: ‘ 
Be it known that I, GUSTAF DAHL, me 

chanical engineer, a subject of the King of 
Sweden, residing at Kungsgatan 65, Stock 

5 holm, Sweden, havev invented certain new 
and useful Improvements in Projecting 
Apparatus for the Projection of Panorama 
Views Upon Stages, of which the following 
is a speci?cation. . r L 

This inventionyrel'ates to projecting appa 
ratusifor stages and especially to such ap 
paratus which are used for the "projection of 
panorama views upon the back-scene of 
curved shape or the cyclorama cloth. 
For the purpose of producing a ‘coherent 

panorama for stages and the like there have 
been used two principally different systems. 
According- to one of these systems a cylin~ 
drical and transparent ,object such as a 

20 photographic diapositive is lighted by, a 
centrally arranged lighting source thereby 
producing a shadow-?gure of the diapositive 
upon the back-scene. This system is ‘pos 
sible ‘to use only on very small stages on 
account of the inferior sharpness and un 
su?icient brilliancy of the shadow-?gure. 
According to the other system the object is 
divided in several parts, which parts are 
projected individually by means of a num 
ber of projecting apparatus arranged around 
a common centre, thereby receiving light 
from a centrally providedv lighting'source 
or from lights built individually in each 
apparatus. The parts of the pictures'thus 
projected have tobe so arranged that their 

' edges coincide, which has been proven tov be 
a di?icult task. ‘ ' 

The present invention has for its‘ object 
to overcome the aforesaid difficulties. It 
consists'in a number of speedilyrotating 
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projectors. arranged in, a circle around a. 
common centre, the object being still 
standing, or very slowly moving, cylindri— 
cal, and lighted by a centrally arranged 
source of light. By placing the light in the 
centre of the object this will become evenly 
lighted, and by means of the projectors the 
necessary luminous sharpness is obtained. 
One embodiment of the . invention . is 

shown in the‘ accompanying drawing. 
Fig. 1 is a front view of'the apparatus, 

half of it in section showing the arrange 

ment of a source of light, object and pro 
jectors. ‘ 

' Fig. 2 is a horizontal view on a smaller 
scale of the apparatus ‘and of the ‘back 
scone. ‘ 

3 is a sketch showing the magni?ca 
tion of the object. ' . ' 

In the-casing 1 is a number of projectors 
2 arranged. For convenience the casing is 
made in the form of a rotary body and 
the projectors are located at the circum 
ference thereof. A tubular shaft .3 is 
a?ixed to the casing and connected to some 
driving power so that the casing with its 
projectors can be rotated. - Within the cas- ‘ 
ing 1 there is provided a rotary body or 
object 4: preferably of a? cylindrical form 
and carried by a support 20, 21 ?xed to. a 
shaft 5 provided inside the shaft 3 so that 
the object can be ‘rotated if wanted. Said 
‘body 4 is transparent and provided with the 
panoramato be projected consistingfor in 
stance of a photographic ?lm. The source 
of light 6 is provided inside the bodyé 
and preferably consists of an electric lamp. 
The projectors are each provided in a_ 
known mannerwith a condenser 7 inside 
‘the object 4 and are ‘carried ‘by slides ,8 
1provided?inaguides 9 so that the projectors 
can be raised or lowered and‘also be held 
in position by setting the screw 10;‘ The 
guides 9 can furthermore be swung around 
the hinges 11 so that the projectors will be 
come inclined and held in such position‘by 
the screws 12. The objectives 13 can be 
,adjusted by means ‘of the screw 14 as usual. 

pro~ - Thetwo systems of lenses 15 and 16 
duce upon the back-scene pictures 17, which 
are'not reversed but turned "the right way. 
In the lower portion 18 of the casing 1 a 
ventilator is preferably provided, by means 
of which the casing can be cooled. _ 
In the Fig. 2 is'shown how the apparatus 

is arranged on the stage with the prosce 
nium opening 19Qand the back-scene 17. 
The operation“ of the apparatus will now 

be described. »* - ' - 

By the arrangement of the source of 
vlight 6 in the centre of the rotary body 
a this will, with the pictures apaplied there- 
on, become evenly lighted, an by means 
of the projectors the» necessary sharpness 
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j the radius of 
' should have a cylindrical shape or at least 
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will be obtained. The projectors which 
in their stillstanding position reproduce 
parts of the object 4 in a number of pic‘ 
tures corresponding to .the number of pro 
jectors, produce upon the back-scene 17 
when rotating a continuous panorama, a 
cyclorama, because each projector repro; 
duces the whole stillst-anding object suck 
cessively during each revolution. The num 
ber of pictures per unit of time then' be,‘-v 
comes equal to theproduct of the number 
of projectors and the number of revolu 
tions per unit of time. As one picture rap 
idly succeeds the other there will be visible 
no space between them, although there 
might be a smaller or larger non-lighted 
space between each picture. It will there 
fore not become necessary to‘ have the edges 
of succeeding‘ pictures to coincide upon 
the back-scene, which will be more clear 
ly demonstrated below. However, the speed 
of the rotation is dependent upon the Width 
of the non-lighted space compared with 
the width of- the pictures in such way that 
it should be increased with the width of 
the space, in order to avoid ?uttering in 
the picture. - 
A necessary condition in obtaining the 

aforesaid reproduction of the panorama is 
that the projectors give a magni?cation 
equal t6 the proportion between the radius 
of the curvature of the back-scene 17 and 

the object 4. The back-scene 

have a circular horizontal section, and the 
apparatus should be erected in the centre 
0 it. ’ . 

In order to make the above more clear 
we will look at the Fig. 3, where the ob 
ject is represented by the line AC. The 
lenses 15 and 16 are represented by f, and 
f2 and the picture upon the back-scene vby " 
BD. 0‘ is the source of light. From this 
Fig. 3. lteWlll in the ?rst place be seen that 
the object AC is reproducedion the back 
scene in correct ‘position, viz turned the 
right way. If ‘assumed that the Fig. 3 
represents a horizontal View through the 
centres of the lenses, and that the points 
vO, C and D‘ lie on the same straight line, 

' it is obvious that, if AC is a. part of the 
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picture al?xed to the rotary body 4, .the 
sum of all the parts AC: will form the 
whole picture or circumference of the body 
4 with the radius O'C,‘and the sum of an 
the parts BD must equal the circumfer 
ence of the back-scene 17 with the radius 
.OD. If the lines 00 and OD do not 00 
incide the sum of all the parts BD will 
not equal the circumference of the back 
scene and the result ofythis will” be'that 
the reproduction on the back-scene by each 
projector is not at rest and no clear vcon 
ception is obtained .of the views. ‘It is 
therefore essential that the magni?cation is 

‘1,514,138 

such that the lines OC and OD‘ coincide. 
This can be expressed in other words. 
From the‘ Fig. 3 will be seen that; 

DB : CAzDO : GO 

if DBzthe size of the ~reproduction, 
CAzthe size of the object, 
DOzthe radius of the curvature of the 

back-scene. _ 

CO:the radius of the rotary body. 

Thus DB zCAzthe magni?cation=the pro 
portion between the radius of the curvature 
of the back-scene 17 and theradius of the 
object 4. ' 
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Furthermore 1t is obvious that, when each ‘ 
projector ‘during each revolution of th’ecas 
ing 1 reproduces the object once upon ‘the 
back-scene, and the picture thus reproduced 
does not move, then the impression . of 
same upon the retina’ does not fade away 
instantly on account ‘of the slowness of tlu. . 
retina, but remains until the next repro 
duction of the same object by means of the 
next projector is effected and makes a re 
newed impression upon the'retina. If/these 
impressions occur at every sixteenth of a 
second or more often, the eye can not dis 
tinguish each separate picture but gets the 
impression of a continuous panorama, even 
ly lighted. This can be attained by re 
volving the casing at a rate of at least 
‘two revolutions per second when using an 
apparatus with eight projectors. _ 

If the pictures reproduced by each pro 
jector do not ?ll the back-scene but leave 
an- unlighted' space between each picture, 
such spaces will not be observed, because 
they rotate with the same speed as the light 
ed spaces, and the panorama makes the 
\Linipression to be evenly lighted. Y 

v If a \wandering panorama is to be effect 
ed the object 4 has to beslowly rotated 
by means of the shaft 5 actuated by a suit 
able gearingg Alsoif wanted the object 

_ 4 can bev raised or lowered. 
The apparatus can 

stories with a centrally located source of 
light‘. providedv for each story, so that sev 
eral concentric objects can be arranged, for 
instance or the purpose of reproducing 
movable clouds across .‘a landscape, or of 
effecting changes in co ours, a. s. o. This 
last mentioned effect can also be obtained 
by providing, in a known manner rotatable 
coloured glass sectors in. front of the pro 
jectors.” v ' L ' ' j . 

, ’ What I claim as new and‘ desire to se 
cure byLetters Patent of the United States 
of America is :— ' - 

1. A projecting apparatus comprising a 
casing, a rotating shaft ?xed to said casing, 
a number of projectors radially arranged at 
the circumference of said casing, a source of 
light at the center of the casing, and a trans 
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parent object arranged between the projec 
tors and the source of light, each of said pro 
jectors consisting of two objectives having a I 
common main axis and being so spaced that 
the reversed picture produced by the ?rst 
objective and falling between the two ob 
jectives will be turned the right way by the 
second objective. 

2. A projecting apparatus comprising a 
casing, a rotating shaft ?xed to said casing, 
a number of projectors radially arranged at 

.»,the circumference of said casing, a source of 
light at the center of the casing, and a trans 
parent object arranged between the projec 
tors and the source of light, and a condenser 
lens system provided for each projector be 
tween the light and the object, each of said 
projectors consisting of two objectives hav 
ing a common main axis and being so spaced 
that the reversed picture produced by the 
?rst objective and falling between the two 
objectives will be turned the right way by 
the second objective. , 

3. A projecting apparatus comprising a 
' casing, a rotating shaft ?xed to said casing, 

a .number of projectors radially arranged at 
the circumference of said casing, a source of 
light at the center of the casing, and a trans 
parent object arranged between the pro 
jectors and the source of light, said object 
being held by supports ?xed to a shaft, 
which can be rotated, each of said projectors‘ 
consisting of two objectives having a com 
mon main axis and being so spaced that the 
reversed picture produced by the ?rst objec 
tive and falling between the two objec 
tives will be turned the right way by the 
second objective. _ ‘ 

4. A projecting apparatus comprising a 
casing, arotating shaft ?xedto said casing, a 
number of projectors radially arranged at . 
the circumference of said casing, a source vof 
light at the center of the casing, and a trans- \ 
parent object arranged between the projec 
tors and the source of light, said object being 
held by supports ?xed to a shaft, which can 
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be rotated, and a ventilator arranged in the 
casing, each of said projectors consisting of 
two objectives having a common main axis 
and being so spaced that the reversed picture 
produced by the ?rst objective and falling 
between the two objectives will be turned 
the right way by the second objective. 

5. A projecting apparatus comprising a 
casing, a rotating shaft ?xed to said casing, 
a number of projectors radially arranged at 
the circumference of said casing, a source 
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of light at the center of the casing, and a Y 
transparent object arranged between the pro 
jectors and the source of light, said projec 
tors being adjustable in the vertical direction 
and each of said projectors consisting of two 
objectives having a common main axis and 
being so spaced that the reversed picture 
produced by the ?rst‘ objective and falling 
between the two objectives will be turned 
the right way by the second objective. 

_ 6. A projecting apparatus comprising a 
casing, a rotating shaft ?xed to said casing, 
a number of projectors radially arranged at 
the circumference of said casing, a source 
of light at the center of the casing and a 
transparent cylindrical object arranged be 
tween the projectors and the source of light, 
a back-scene of about cylindrical shape and 
provided around the apparatus as a center, 
the magni?cation of the object: uponv the 
back-scene being equal to the proportion be 
tween the radius of curvature of the back 
scene and the radius of the cylindrical ob 
ject, each of said projectors consisting of two 
objectives having a common main axis and 
being so spaced that the reversed picture 
produced by the ?rst objective and falling 
between the two objectives will be turned 
the right way by the second objective. 
Intestimony whereof I a?ix my signature 

in presence of two witnesses. ‘ 
> , GUSTAF DAIEL. 

witriesses: ‘ ' , 

STEN Howrrz. 
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